Objective: To explore and describe factors associated with occupational gaps and to identify factors at 3 months that predict occupational gaps one year post-stroke. A gap, a restriction in participation, is considered to be present when there is a discrepancy between what the individual wants to do and what they actually do in everyday life. Design: Prospective longitudinal study. Subjects: Two hundred persons with stroke. Methods: Data from the Occupational Gaps Questionnaire, one year post-stroke, was used as the dependent variable in 3-and 12-month regression analyses. Domains of the Stroke Impact Scale, global life satisfaction, demographic and medical factors were used as independent variables. Results: At 3 months, activities of daily living abilities, social participation and not being born in Sweden predicted occupational gaps at 12 months. Stroke severity and not being born in Sweden and 3 factors at 12 months: social participation, self-rated recovery, and global life satisfaction were associated with occupational gaps. Conclusion: Activities of daily living ability at 3 months predicted occupational gaps after stroke. Thus, it is possible to identify early on, and provide interventions for, those that risk participation restrictions. Not being born in the country might be an indicator of a risk for participation restrictions.
INTRoduCTIoN
Participation in everyday occupations (1) is a dimension of the World Health organization (WHo)'s term of participation, which is defined as involvement in a life situation (2). Participation in everyday occupations incorporates the term "occupations", which is defined as groups of activities of every day life that are given value and meaning by the individual (3). Participation is considered to have a positive influence on health and well-being and is vital for all humans (1). Participation is also considered to provide structure and meaning to daily life (4, 5) and leads to life satisfaction (1). Hence, maximizing persons' participation is a goal for rehabilitation (6) (7) (8) . Participation after a stroke has been explored in a number of studies with a number of different instruments (9) (10) (11) (12) . Research shows that the sequel of stroke affects community and social participation (9-11). However, little is known about participation in everyday occupations after stroke, and therefore this is the focus of this study.
It has been shown in a number of studies that people with stroke still perceive participation restrictions 12 months after stroke onset (9) (10) (11) 13) . The rehabilitation process after stroke takes time, and during the first year the needs of the individuals involved can change. A study by Mayo et al. (14) has shown that during the second half of the first year after stroke individuals perceived the effects of not being able to do usual activities, indicating that measuring participation in everyday occupations after stroke is relevant one year post-stroke. Several studies have focused on predictors of participation in general and at different time-points, i.e. 6 months post-discharge (9), 2-4 years post-discharge (10) and 2 years post-stroke (12). However, these studies do not have unanimous results and do not focus on participation in everyday occupations one year post-stroke.
Participation in everyday occupations, which includes the choosing and performing of activities desired by the person, has been operationalized and is measured in the occupational Gaps Questionnaire (oGQ) (15). A gap, or a restriction in participation, is considered to be present when there is a discrepancy between what the individual wants to do and what he or she actually does. The number of occupational gaps was shown to have increased after acquired brain injury (ABI) (16). Furthermore, it was shown that there was a relationship between occupational gaps and life satisfaction for persons with ABI (15); however, there is no empirical evidence for this relationship for persons with stroke.
Considering the different factors focused on in stroke rehabilitation, such as physical functioning, activities of daily living (Adl)s, and life satisfaction, and the need for more knowledge regarding factors associated with participation (10) this study seeks to explore factors that predict persons at risk for occupational gaps. Thus, the aims of this study were to explore occupational gaps at 12 months after stroke and the factors associated with occupational gaps. The specific aims were:
• To describe the extent of occupational gaps at 12 months after stroke.
• To describe factors associated with occupational gaps at 12 months after stroke.
• To identify which factors at 3 months after stroke predict occupational gaps at 12 months after stroke.
MeTHodS
This prospective longitudinal study was performed using data collected at inclusion and at 3 and 12 months post-stroke. The participants in this study were part of a larger hospital-based study of all the persons with a stroke diagnosis admitted to the stroke units at karolinska university Hospital, Stockholm, Sweden during the period of one year (May 2006 to May 2007 . A total of 349 persons with a stroke diagnosis consented to involvement and constituted the main study. All study participants were informed both orally and in writing 3-5 days after the stroke and agreed to participate in the study. All descriptive characteristics and relevant medical information were extracted from the medical records. other data were collected by specially trained research assistants (clinically experienced occupational and physical therapists) via standardized measures. data at inclusion was collected on the stroke unit and at later time periods, in conjunction with a home visit or in the clinic by the research assistants. The criteria for inclusion in the present study were all persons in the main study that were administered the oGQ, one year post-stroke. The oGQ, administered as one instrument in a battery of standardized assessments, was considered the main outcome measure in the present study. The research assistant administering the assessments provided assistance in completing the questionnaire if needed.
This project was approved by the regional ethics committee, Stockholm, Sweden. Occupational Gap Questionnaire. oGQ (15, 16 ) is a checklist of 28 activities that deal with instrumental Adls, work or work-related activities, leisure and social activities. There are two questions pertaining to each activity: (i) if the person performs the activity (yes/no), and (ii) if they wish to perform the same activity (yes/no). A gap is considered to be present when there is a discrepancy between the responses of the two questions. An optimal outcome is the absence of gaps (16).
Instruments
Rasch analyses (17, 18) was performed on the raw scores of the oGQ to evaluate the psychometric properties before using the data in the statistical analyses. Rasch analysis converts raw scores into equalinterval measures or logits (log-odds probability units) and enables the use of the data in regression analyses. The results of the Rasch analysis demonstrated that the oGQ had acceptable internal scale validity, in that all 28 items demonstrated acceptable goodnessoffit (mean square equal to or less than 1.4 with a corresponding z less than 2.0) (17). Person response validity was also acceptable, since all 200 persons demonstrated acceptable goodnessoffit in their responses (mean square equal or less to 1.4 with a corresponding z less than 2.0) (18). Principal component analysis showed that the items explained 53% of the variance and that no additional factor explained more than 3.5%, indicating that the oGQ measured only one construct and was considered to be a valid estimation of occupational gaps in further analyses (19) . The oGQ results in logits were used as the dependent variable in the analysis.
Stroke Impact Scale. The Stroke Impact Scale (SIS) 3.0 (20, 21) measures the perceived impact of stroke and is made up of 59 items in 8 different domains. SIS scores range from 0 to 100 and the greater the score, the less the impact. The physical function domain is a combined score of the strength, hand function, mobility, and Adl/instrumental activities of daily living domains (21). The perceived recovery is measured on a visual analogue scale from 0 to 100. Zero indicates no recovery and 100 full recovery (21). The SIS was administered to the study participants at 3 and 12 months post-stroke and a proxy version (22) was used when appropriate. The SIS domain scores of emotions, Adls, participation, physical functions and recovery were used as independent variables in both the 3-and 12-month analyses.
Life Satisfaction Checklist. The life Satisfaction Checklist (liSat-11) (23) assesses overall life satisfaction. The full scale responses to the first question concerning global life satisfaction were used because of the encompassing scope of the question. The validity of using only the response to global life satisfaction has been confirmed (24). An ordinal self-rating scale ranging from (6) "very satisfying" to (1) "very dissatisfying" is used. The checklist was administered at one year poststroke and the responses were used as an independent variable due to the associations of life satisfaction with participation.
Mini Mental State Examination. The Mini Mental State examination (MMSe) (25) is a short standardized instrument designed for testing cognitive functions (25). The MMSe was administered at inclusion, the scores were dichotomized (≤ 23 vs ≥ 24), and used as an independent variable in the analysis.
Barthel Index. The Barthel Index (BI) (26, 27) measures 10 aspects of self-care and mobility. Scores range from 0 to 100, with a lower score indicating greater dependency. The BI, administered at inclusion, was used to determine stroke severity, where scores of 51-100 represented mild stroke, 15-50 moderate and ≤ 14 severe stroke (28).
Statistics
descriptive statistics (means and standard deviations (Sds) for interval or ratio level data, median and quartile range/range for ordinal level data, numbers and percentages for nominal level data) were used to report the characteristics collected at inclusion and the results of the oGQ, BI, MMSe, SIS and the liSat-11. Results from the oGQ were presented with raw scores for descriptive purposes, while the oGQ in logits were used in performing regression analyses.
univariate regression analyses were performed to assess the association of occupational gaps with baseline factors: age, gender, born/not born in Sweden, MMSe dichotomized, and stroke severity, as well as factors at 3 and 12 months: the SIS domains of emotions, Adl/I-Adls, participation, physical functions, self-rated recovery, and global life satisfaction at 12 months.
The results of the univariate regression analysis were used to guide the choice of which variables should be included in the multiple regression analysis, with the intention of exploring the association with the extent of occupational gaps. on the basis of the results of the univariate analysis, the variables that were significantly associated with occupational gaps (p < 0.05) were then selected as independent variables.
Thereafter, two multiple regression analyses were performed using a backward removal regression analysis. one analysis was performed to ascertain factors that were associated with the extent of occupational gaps one year post-stroke. For the 12-month model, the independent variables, based on the results of the univariate analysis, were baseline factors and factors at 12 months. The other analysis was performed to ascertain factors that could predict at 3 months the extent of occupational gaps one year post-stroke. For the 3-month model, the independent variables, based on the results of the univariate analysis, were baseline factors and factors at 3 months. Correlational analyses were performed between the independent variables to check for multicollinearity. One significant relationship concerning both models was found and that was between the variables born in Sweden and MMSe (p = 0.00). In the 3month model, two significant relationships were found; born in Sweden and SIS participation (at 3 months) (p = -0.03) and born in Sweden and SIS recovery (at 3 months) (p = 0.00). In the 12month model, 3 significant relationships were found; born in Sweden and SIS participation (at 12 months) (p = -0.02), born in Sweden and SIS recovery (at 12 months) (p = -0.04) and born in Sweden and global life satisfaction (p = -0.01). Normal distribution, linearity and equal variance were assessed according to Cohen et al. (29) , and satisfied the assumptions.
Lastly, because of the findings in both the 3 and 12month final models regarding those who were not born in Sweden, we analysed the findings for this group with descriptive statistics (means for interval or ratio level data, medians for ordinal level data, numbers, and percentages for nominal level data).
Statistical significance levels were set at p < 0.05. Confidence levels were set at 95%. All analyses were performed in Statistica (StatSoft Inc., version 8.0).
ReSulTS
The oGQ, the main outcome measure, was available for 200 persons and these persons constituted the participants in the present study. The descriptive characteristics of the participants and the responses on the SIS at 3 and 12 months are shown in Tables I and II, respectively. The mean age of the persons in this study was 69 (Sd 14.3) years and 59% were men. The participants had both ischaemic and haemorrhagic strokes and represented a mixture of both firstever and previous strokes. Thirtyfive persons (18%) were not born in Sweden and 70% of the persons in the present study had a mild stroke. eighteen of the study participants did not respond to all of the items on the oGQ, but only two of these persons had two unanswered items and the remainder, one unanswered item. Regarding global life satisfaction (n = 189), 23% were very satisfied, 26%
were satisfied, 29% rather satisfied, 10% rather dissatisfied and 5% were dissatisfied or very dissatisfied. Table III depicts all of the activities in the oGQ and the number of gaps (raw scores) experienced by the participants. The mean number of occupational gaps experienced by 182 participants was 4.6 (median 3, range 0-22). The remaining 18 persons who did not respond to all of the items on the oGQ had a mean of Thirty-three percent of the persons experienced gaps in outdoor life. Four or more occupational gaps were experienced by 45% of the respondents. In order to better describe the extent of occupational gaps we depict them in frequencies (Fig. 1 ).
Occupational gaps at one year post-stroke

Factors associated with occupational gaps
The results of the univariate regression analysis are presented in Table Iv . The independent variables that were ascertained through univariate regression analysis and used in the 12-month model and analysed for association with the extent of occupational gaps at 12 months were: SIS domains for emotions, Adl/ IAdls, participation, physical function, and self-rated recovery as well as the global liSat-11 responses, all measured at 12 months post-stroke, and stroke severity, born in Sweden or not and the results of the MMSe score 24 or more or 23 or less at stroke onset. The independent variables that were ascertained through univariate regression analysis and used in the 3-month model as plausible predictors of the extent of occupational gaps were: SIS domains for emotions, Adl/ IAdls, participation, physical function, and self-rated recovery all measured at 3 months post-stroke as well as stroke severity, born in Sweden or not and the MMSe score 24 or more or 23 or less at stroke onset.
The final models (Tables V and VI) showed that, at 12 months, social participation (domain 8 of the SIS), if the person was born in Sweden or not, stroke severity, global life satisfaction and self-perceived recovery were associated with the extent of occupational gaps. At 3 months, social participation (SIS domain 8), if the person was born in Sweden or not and perceived Adl ability (SIS domain 5) predicted the extent of occupational gaps at one year after stroke. In the 12-month model 37% of the variance (R 2 adjusted) was explained by the 5 variables, while 27% of the variance (R 2 adjusted) was explained by the 3 variables in the 3-month model.
Analysis of persons not born in Sweden
The mean number of gaps was 6.9 (median 5) for the persons not born in Sweden, compared with those born in Sweden, who had a mean of 4.2 (median 3) occupational gaps per person. This significant difference (p = 0.001) indicates that the persons who were not born in Sweden reported a greater extent of occupational gaps compared with native Swedes. Persons not born in Sweden experienced the greatest number of gaps in traveling for pleasure (46% for non-natives, cf. 36% for natives) and outdoor life 43% for non-natives, cf. 31% for natives). These were followed by gaps in cleaning, cultural activities, and sports (43%, cf. 25%, 37% cf. 28%, 34% cf. 28% for non-natives and natives, respectively). of the 21 (60%) men and 14 (40%) women comprising the 35 participants that were not born in Sweden, their mean and median age was 67 (range 34-89) years. There were no differences regarding gender between the two groups; however, there was a greater percentage with a severe stroke (14%) (cf. 7% of those born in Sweden) and, consequently, a lower percentage (60%) with mild stroke.
dISCuSSIoN
The results of this study showed that the mean number of occupational gaps presented in raw scores was 4.6 per person one year post-stroke. Five factors were associated with occupational gaps at 12 months: social participation, not born in Sweden, recovery, life satisfaction, and stroke severity. The 3 factors: social participation and Adl ability at 3 months as well as not being born in Sweden predicted the extent of occupational gaps at one year and explained 27% of the variance.
Extent of occupational gaps
Approximately half of the respondents perceived 4 or more gaps one year after their stroke and approximately one-tenth did not have any gaps. This can be compared with a previous study of persons 1-4 years after ABI (16), where approximately 10% had 4 or more gaps and approximately 33% did not have any occupational gaps. The highest proportion of gaps found in the previous study was reported for work (34%), probably due to the younger sample (median age 50 years). The highest proportion of gaps found in the present study was in the activity travelling for pleasure (38%), followed by outdoor life (33%). These activities require a certain level of executive and motor functions, and stroke severity was found to be significantly associated with occupational gaps. A significant association between occupational gaps and perceived impairment was also found by eriksson et al. (16) . Another plausible explanation might be fatigue, which is common after a stroke (30). However, the present study did not measure this.
Factors associated with occupational gaps
The participation domain in the SIS was a factor that was associated with the extent of occupational gaps (in logits) in both the 3-and 12-month models. This was in accordance with our expectations, since both SIS participation and oGQ are considered to be measures of participation, albeit different types of participation. The oGQ is considered to measure participation in everyday occupations and the SIS participation domain is considered to be a measure of social functioning (31). However, the greatest difference in these two measures is not the activities covered, but the underlying construct reflected in the general questions. The SIS asks about the individuals' feelings of limitations for each activity (i.e. none of the time/ all of the time). In contrast, the oGQ asks if the individual does, and wants to do, the activity, measuring the discrepancy of the responses and suggesting that the individual connects a certain desire to perform the activity. The notions of meaning, value and choice are considered to be pre-requisites for effective participation (32, 33) and are considered important to measure (34). Since the oGQ measures participation in everyday occupations and does not appear to measure the same type of participation as the SIS, the oGQ can be used as a complement to other participation measures, adding a different dimension to participation. Another factor associated with the extent of occupational gaps was the subjective rating of recovery one year after stroke. Subjective evaluation by a person of his or her own health status has shown to have high predictive value for outcome (34), which is in line with the results of the present study that show individuals' perception of a low level of recovery to be associated with restrictions in participation.
Forty-nine percent of the persons in the present study rated their global life satisfaction as satisfied or very satisfied, which is in agreement with a Swedish study using the same measure (liSat-11) (35). due to the results of a previous study showing a relationship between the perception of occupational gaps and life satisfaction (15), we hypothesized that life satisfaction would have an association with participation in everyday occupations one year poststroke and this was confirmed in the 12-month model.
The individuals' perception of Adl/I-Adl ability rated at 3 months post-stroke was found to be a predictor of occupational gaps at one year. Since Adl interventions are common within rehabilitation and ADL outcomes are modifiable, this finding warrants special attention for possible implications in rehabilitation programmes. The findings also support the recommendations of Adl training in a sub-acute phase of rehabilitation, found in the National Swedish Guidelines (36).
Being born outside of Sweden was also found, at both 3 and 12 months, to be associated with occupational gaps one year post-stroke. even though these results were not expected, the results were not surprising taking into account the literature analysing migrants or non-natives. Huot & Rudman (37) analysed the changes in occupations in everyday life that migrants face and challenges to their personal and social identity. The greatest percentage of occupational gaps experienced by those not born in Sweden were in the same activities as native Swedes, i.e. travelling for pleasure and outdoor activities. These activities were followed by gaps in cultural activities, sports and clean- Adjusted R 2 = 0.27. SIS: Stroke Impact Scale; Adl/IAdl: activities of daily living/ instrumental activities of daily living; CI: confidence interval. Perceived occupational gaps one year after stroke ing. However, the differences were greater percentage-wise in the non-native group and, most noteworthy, the greatest difference was found in cleaning. This is an interesting finding, which could be explored further in future studies.
In addition, a recent study showed that migrants living in Sweden experience poorer health compared with natives. This is considered to be related to a number of different factors, such as lower socioeconomic standing, poor integration and discrimination (38). The fact that the variable being born outside of Sweden was found to be associated with occupational gaps needs further analysis because of different considerations. First, in the present study, the group of those not born in Sweden had a larger percentage of severe strokes and, secondly, the group was younger compared with native Swedish persons with stroke. Both of these factors may have had an effect on the outcome.
Three factors at 3 months predicted occupational gaps one year post-stroke and explained 27% of the variance. even though these findings contribute to our knowledge concerning factors predicting a risk for participation restrictions in everyday occupation one year post-stroke, further research is needed in order to develop rehabilitation interventions to prevent participation restrictions.
Methodological considerations
empirical studies guided our choices of the independent variables used to predict occupational gaps, and we aspired to consider those factors that theoretically could affect the outcome. Multicollinearity was detected, which could have possibly limited our choices of certain independent variables, but was not remediated. According to Cohen et al. (29) , multicollinearity has little effect on the regression analysis if the sole interest of the analysis is the prediction of the outcome variable, or in the value of R 2 , as in the present study. There were, however, certain limitations in our choices of independent variables, for example regarding depression. depression, per se, was not measured in the present study. even though high rates of depression associated with low levels of life satisfaction have been found in a previous study of persons with stroke (39), depressive mood was found to have a weak association with the extent of occupational gaps for persons with acquired brain injury (15). The emotions domain in the SIS, albeit not a depression measure, reflects the general mood state of the individual. However, the emotions domain was not associated with the extent of occupational gaps either at 12 months or as a 3-month predictor.
The generalizations of the findings, despite that this was a hospital-based population study, should be understood with caution. Those with minor stroke symptoms may not have been admitted to the stroke unit and those with massive strokes, admitted to intensive care, are likely to be under-represented in the main population of 349 persons. Also, the aim was to administer all of the assessments to the 349 persons included in the main study population. However, those persons who did not have the endurance, or otherwise did not respond to the oGQ, the main outcome assessment, were not included in the present study, which may limit the generalization of the findings.
Clinical implications
The knowledge generated from this study adds to the emerging literature on participation in everyday occupations and contributes information on factors that predict persons at risk for occupational gaps. Measuring participation in everyday occupations is a supplement to already existing participation measures and is needed in order to provide a broader description of individuals' health and well-being and to illuminate individuals' needs for rehabilitation interventions.
Rehabilitation interventions should aim at reducing the extent of occupational gaps (16) . Approximately half of the participants in the present study experienced occupational gaps one year post-stroke, indicating restrictions in their participation. Thus, long-term rehabilitation interventions with the aim of reducing the number of occupational gaps are indicated for persons who perceive participation restrictions.
This study sought to explore factors that would predict, in the sub-acute stage, persons at risk for occupational gaps. It is imperative that rehabilitation professionals can identify these persons and implement relevant and effective interventions in order to minimize this risk. Participants with self-perceived lower levels of Adl ability, measured at 3 months post-stroke, were found to risk restrictions in participation at one year. This may indicate the need for Adl evaluations at this timepoint and the determination of any further Adl interventions required. Moreover, if persons with stroke are not born in Sweden, more extensive rehabilitation interventions may be indicated. More knowledge is needed regarding occupational gaps in different samples of persons with stroke, such as those who are not native to the country, in order to develop effective client-centred intervention strategies with the goal of reducing the extent of occupational gaps.
